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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to equipmen^egui pped with t he function which cleans the 
inside of pginprnpnt^eop^^rially ^hQ]]\ \ \\e eq uipment for manufacturing semiconductor memory 
equipment and a semiconduct or dey ice. ' ^ 



[Description of the Prior Art] In recent years, high integration is demanded from the semiconductor 
memory equipment using capacitors, such as DRAM (Dynamic Random Access Memory) and FeRAM 
(Ferroelectric Random Access Memory), or the memoi^Lmixeiloading LSI. A capacitor needs to 
decrease the area occupied on a substrate, without decreasingihe electrostat£x^aci^ C of the 
capacitor expressed with C=epsilon OepsilonS/d (however, the epsilonOrdielectric constant of vacuum, 
the specific inductive capacity ^of epsilon:dielectric, S:electrode-surface product, d: dielectric thickness), 
in order to realize high integration. Therefore, making the configij^ation of a capacitor into the spacial 
configuration called a trench mold and a stack mold conventiwially, making dielectric thickness d small, 
etc. are proposed. - 

[0003] However, while a production process becomes complicated since it is necessary with 
improvement in a degree of integration to make it more complicated solidification structure when 
integrating a capacitor highly by making it a spacial configuration, the margin of th in film formation or 
pattern formation alsoj gcomes narrowe r. For this reason, when manufacture effectiveness is taken into 
consideration, there is a limit in usable sol idificati on structure. Moreover, since it becomes easy to 
produce current leak so thaUhe dielectric thickness dJiecomes thin wh en integrating a capacito r highly 
by.making dielectric thickness d thin, it is difficult to make the above thm to som ejgxtent fironT a 
viewpoint of utilization. 

[0004] So, recently, new dielectric materials with high speci fic inductive capacity epsilon are expected 
for high integration of the further capacitor. Current and specific inductive capacity epsilon are 
examined for ferroelectrics, such as a dielectric of Ta205 grade, PZT [(Pb, Zr) Ti03], BST [(Ba, Sr) 
Ti03], STO [SrTi03]', and SET [SrBixTayOz], etc. as high dielectric materials. In order for oxygen to 
escape from these dielectric materials at the time of heat treatment, even if it oxidiz es, it is necessary to 
use the conductor which does not ox idize e^ily, or the existing conductive matter as an electrode 
material. Since it is such, Pt, Ru and Ir of a platinum group, and Ru02 grade attract attention as an 
electrode material. In order to manufacture a capacitor with these dielectric materials and electrode 
materials, it is studied that the coverage in a detailed clearance or the level difference section performs 
membrane formation and e tching b y the good CVD method and the dry etching approach using the 
plasma. ' ^ 

[0005] Generally, in a CVD system, the by-pro duct of a membrane formation reaction adheres to 
equipment walls, pipingwafls, etc. other than on a wafer, and an etching resultant adKeireslo^an 
equipment wall also with a dry etching s ystem. These affixes will remain as unnecessary deposition 
film, this unnecessary deposition film many — by repeating processing for several wafers, stress is 



[0002] 
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produced^bjOhedi^^ with the incre^e^ifUbickness, and a 

jubstmt£^tcT7an3^^ Therefore, in order 

to raisetlje-yield, it is necessary to remove the unnecessary depo^tionjilm. There is clea ning remo ved 
by^gagjcaUhk^l^i^^ without carrying out wet wa^mgaiB tg^Qsp^^^ whiclTcany^ 
out atmospheric-air disconnection of the equipment, and are \yashed^itlrajo^ solutio n as O 

the removal approach of the unnecessary deposition film. In order that wet washing may carry out 
atmospheric-adr^isconriection, the stop time of equipment becomes long, but since cleaning is not 
accompanied by atmospheric-air disconnection, it can remove the unnecessary deposition film in a short 
time farther than welwashing. 

[0006] For example, supply the halogen system gas of ClElj|nc[NF3 grade in equipment, it is made to 
react with an unnece^ss^i^t^eposit uspg^he^^ cleaning the unnecessary 

deposit ofthe CVl5 system which fonnsSie^ng^ grade, and the cleaning 

approach which generates and ex^^ustsjhe high halogenation compound of v apor pres sure is proposed 

by JP,1-92385,A, JP,4- 155827 A JP,4-181734A JP,7-78808A etc. ' " 

[0007] 

[Problem(s) to be Solved by the Invention] Although the combination of a high dielectric consjant 
ingredient and the electrode of a platinum group is promising in order to form thfijcapacitor which can 
be integrated highly as mentioned above, it beconjes a problem how the unnecessary deposit produced ^ 
in membrane formation equipment and the etchingsystem of the above-mentioned quantity dielectric 

scfThe 



const3^Un^^edi^^ an^ectra4gjs_cle The ahQiie=ipenti'6ned quantity dielectric_constant 
ingredient contains^alkalinej^[hi^^ Pb, Zr, Ti, Bi, etc., and the report of the cleaning-^^proachjs 
not conventionally made in the unnecessary deposi ^containing these element s^ r platinum grou p metals. 

[0008] the approach using mixed-gas systems, such as Ar/C12, Ar/CF4, Ar/SF6, Ar/CF4 / 02, and 
Ar/HBr, as the etching approach of the dielectric materials of a high dielectric constant - the 63rd 
volume of application physics - the 11th - it is reported by No. pi 139-1 142. Moreover, by JP,6- 
15 1383, A, BaTi03 is made applicable to etching and the a pproach of etching by the mixed-gas system 
of or ganic gas, such as a h ydroca rbon a ndalc ohol, and a halogen and rar e^as is reported. As for each of 
these iapproa ches, ion assistance'tosj Ee nee<£ 

[0009] using the above-mentioned approach for cleaning of an equip ment wall o r api ping walL since 

■ - - - - — 



r^each above-mentioned etchi ng^approach jiesds ion assistance although appljdng^the^^ 
'^approaches as the cjea ning approach is alsg^considered ~ equipment - constitutio nally - rather j::ibeing 
difficult . Moreover, as shown in drawing 8 , since vapor jasssyre is very low ( drawing 8 : a chemistry 
great dicti onary and chemistry Jiandbo ok). the halogenide.^f^lkaline.e^ Pb, or platinum group 

metals is difficult for exhaustingJSe^Mo^nide of an unnecessary deposit out of equipment efficiently 
as a gas. ^-^N.-----'---^'^"^ — - - ^ x\ 

^ [0010] The purpose of this invention is to offer thejclear^^ for cleaning the interior of the 

equipment which forms or etches the ingredient conteinijig an alkaline earth metaL j ^ 
[0011] v^^-— — • ^ ^ — " 

[Means for Solving the Problem] In order to attain the aboYe::msntioii£^ according to this 

invention, the following^cleai^ appro aches areoffiejed. Namely, the membrane formation means for 
forming the film containing alkaline earth metafon a substrate. And it is the cleaning approacK of 
semiconductor fabrication machinesand equi pment equ ipBfid with at least qnejsjdejof ihe^chingj neans 
for etching the film^ntamingjK^ suJtetrate. It is the cleaning a^roachjoft^^ 

semiconducto iJfabrication macK^ which ^ 

ex hausts the gas whichj ii troduced the gas which mak e^ said alkaline earth metal complex-iz e in said 
semiconductor fabrication machines and equipment, was made to complex-ize said alkaline earth metal 
in the unnecessary deposit in said equipment, and was generated ] degree. ^ 
[0012] ^ 

[Embodiment ofthe Invention] Hereafter, the gestalt of 1 operation of this invention is explained. 
[0013] The unnecessary deposit adhering to the wall of the equipment which forms and etches electrode 
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materials, such as a dielectric containing alkaline earth metal, etc. Pb, eto^^ajeiioelect^^ a 
platinum group, contains met allic d g ments which are configuration elements of these film, such as 
alkalmr^arth metal, Pb, and a platinum group. In order to d ean these deposits, witHout opening 
equipment to atmospheric^r, it is the cpmpound^of the aboye jnsnt ipned me ta llic ele ment, and it is 
necessary to make a compound with higlrva^;^^S^e^^^r^^ 

Pt, this invention persons investigated the vaporpres^^ and looked for the promising 

compound. Consequently , as shown in drawing 8 ,lheoii^imnetalli^^^^ of beta dik^tone syst em 
or a cyclopentadienyl ringsj^stenrwas understood that vapoTpi^urejs ^l^wely hi ghltTconipared 
with the halogenide. Therefore, it is thought by making these organometalliccompleiergener ate th at an 
unnecessary deposit is remiovable out of eq uipment as matter with high vapor pressure. However, in 
drawing 8 , DPM is [ Hexafluoroacetylacetone (C5HF 602) and Cp of Dipivaloylmethane (CJ 1H1902) 
and HFAC ] theabbreviated names of cyclopentadienyl (C5H5). Mor^ver, since Ba(pPM) 2 and Sr 
(DPM) 2 grade are confounds used as material gas whgn fj^mi pg BaSrTi03 film ain ongihe ' q 
organometallic complexes shown in drawing 8 , it can be surmiled that these are removable out of 
equipment the condition at the time of memBrane formation with those with ^ gas, andthTconditions at 

the time of membfSie formation. , ' ' ^ 

[0014] Then, whefiartificgrs^ experirpifirit, by supplying the gas of^betadiketo^ 

cyclopentadien yl ring syst em in equipment, the organometallic complex of rnetallic elements, such as 
the alkaline earth metal and Pb in an unnecessary deposit, and a platinum group, was generated, and it 
was checked that cle aning caiTbe perfor med. 
. [0015] Moreover, sihcethe free-energy value is low and stable when the unnecessary deposit is the 

^<6j^ 3idsjof BaSrXi03 grade (deltaG(BaO) =-520 KJ/mol/K, deltaG(RuO) =-560 KJ/mol/K), the generation 
, reaction of an organometallic^ omplexi iann mpro^ress easil y thermodynamicallv. Then, after 

(yWl^ performing the process which retums an ojoSfeiUn^ is possible by making the above-mentioned 

compound generate to promote cleanigg^By this reduction^^o jda^lerves as^ hydride s, such as metals, 

' < ]v>-such as Qs, Sr, T^etc. with a comparatively large free-eneirg>rvah^ Baff, SrH, TiH. Then, by 
(y Anj ^ supplying the gas of l^ gta diketone system or a cyclopentadienyl ring system, a complex-ized reaction 
ilf r becomes ea sy to progr^Tand j ii.m£^ generated^ 

[0016] (Gestalf 1 of operation) The membrahefonnatioir7 cleaning approach using the CVD processor 
and this equipment of the sheet processing mold equipped with the cleaning function is first explained as 
a gestalt of the 1 st operation. 

[0017] The CVD system of the gestalt of this operation is equipment for forming TiO(Ba, Sr)3 film (the 
BST film being called) of a ferroelectric on a wafer 12 ( drawing 1 ). This CVD system has the chamber 
1 Ijpad e fi-om aluminum which is the reactor which performs a membrane formation reacfion^e holder 
\ .113 which supports a wafer and the gas sho wer head ^l4made fi'om aluminum ^jiichjnaR^^ 

tlomogeneity supply reactant gas on a wafen as sh oyinirdr^^ . The hol der 1 13 is equipped with 
theJisaterJLimade fi-omj he cerarmcs'fo^ \!oreover, the feeders 1 5g^6s^^^ijJ^s 

which gasify Ba (DPM)27Sr (DPM}2, andTiO (DPM)2which become a membfSieTomT^io^ 
material through the gas su pply pipingJ jLQ, respectively, and supply them are connected to thejchmnheL— 




1 1 through Bulbs 15v, l6v, and 17v. H owever, DPM is the abb reviated naine of Dipivaloyliinethanate 
(C11H1902). ^ ' ' ' ^ 

[0018] Moreover, 18s of DPM fg eders which^ ^ply DPM whig liis,aJ:ind_of_beta dik^ 
gas is con nected totBe gas supply p iping 1 1^ through bulb 1^ Furthermore, 19 s of H2 fgeders is also 
connectedloihe gas supply piping fJQjthrough bulb 1 9v. Between bul b 19y afianhe gS^supply piping 
1 1 0, plasma room 2 tofor generating H2 plasma is arrSged, and microwave generator 20w is connected 
II Aj^^ plasma room 20gr ^-^"^ ' ^ " 

t^^^^l Moreoverfuie exhauster 24 is connected to the chamber 1 Ijirough the ^^iping 21^ which exhausts 
i)>^^:xy gas"cleaninp pas. The conduciance ^lb 23 for cj^ntro Hing the pressu re 

inside a chamber is attached in piping2L A chamber 1 1, th^as supply piping 1 10^ and vn xmsJlLms 
covered at the heat§^:22. which heatslli es^^ in order to prevenl ^iaLa^regultairt ad^ ^ 
[0020] Moreover, the m ass spectroscope (QMS y25Jo r observing the percenta ^^oTcoiDple^ of a 
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cleaning reaction is connected to the chamber 11. Aging of a resultmi^ieldcmi be grasped by 

incorporating the reactio n generation gas un3i^ cleaning to a mass spectroscope 25. 

[0021] The process whiclTuses the CVD system ofdr^li^XaSa^^ filn Lon awafer 12 

next is explained. " """"^ ■ 

[0022] Evacuation of the inside of>i±am^erjnsjc^^ wafer 12 is laid on 

a holder 113 from non-illustrated' load lockeqmpmei^^ 13 is heated at 400 

degrees C w hich is membrane formation temperaty e. and it waits until ^ yii^^^xM reaj- fieQ a thpi^ 
equilibrium stateTW^ equipment of dra^^ngl , in order to equalize thetemperature distribution of 
a wafer 12, size of a hea terj 3 was m a^jejarger Jh^L ^e size of a wafe r 1 2lind the recess of heat has 
increased thejieat£igj£i^^a^ 

chamber 1 1 were heated ^t 250 degrees C at the heater 22. Although this CVD systemjsjhe ^called 
co ld wall type which heatsTwafqU LT't^ ^ 300 deg^_Cj- 750 degrees C, and fonns^embranes of 
equipmenCTFalso heats a chamj^lj, and piping fT^_and 21 grades at about 250 deg rees C at a heater 
22, and he is trying for material gas not to condensejTto^^^ w alU since thevapoTpressure o? 

membrane formation materia l gas is relativel y low. 

[0023] Then, Bulbs 15v, 1 6 v, andl 7v were opq^^a (DPM)2, Sr (DPM)2, and TiO(DPM)2 gas was 
passed, res pectively, and the BST film of 30 nm ofm ickn ess was formed. Displacement was controlled 
by the conductance bulb 23 to become a desired pre ssure af this time. After membrane formation, with 
non-illustrated load lock equipment, the wafei^^ finishing / membrane formation'] 12 is taken out and 
membranes are formed by^ai^in g another waferT2iff:a holder 113 ^ Thus, membranesare formed to 
two or more wafers 12 one after another, without openingjLdiambgj^l 1 . ^ 
[0024] By this mem^ane formaticJnTthe unnecessaryreaction by -product which contained Ba, Sr, Ti, 
etc. by the decompositionrfeaclion of matenal gas arises, and these^serve aTan unnecessary deposit and 
adhere to the wall^ofa ch amber 1 1 etc. Moreover, since size of a heater l3 is made l arger than the size 
of a wafer 12 as mentioned above, the BST film is formedfbylhe^^ These 
unnecessary deposits turn into aforeig^matter mixed i njhg ^BST filinof a w afer 1 2 by t he ability being 
able to become thick, while excRanging dL2ji^^iX2l^^^&^x an other and r epeati ng membran e formation 
-•epeatedly, separating and falling, or win4ing up by gas flow. For this reason, it becomes the^ause 
whick^aijses^defects, such as^short ^iiyuit and an op en^cirjiuLt , in the capacitor formeH^ a water 12. 
Moreover, with degasif^ing fibiff an unnecessary deposit, the_gartial^essure_of gas in a chamber 1 1 
changes, and themembraneous quality for every wafer 12 becomes unstable, then, the purpose which 
prevents these problems - a wafer Yl -j j^ever^ l sheets - equipment iscleaned whenever it processes. 
[0025] Hereafter, the cleaninga pproac h o f the CVD system of drawing J. is exp lained. 
[0026] In the CVD system of the gestalt of this operatio n, when continuation mem brane formation was 
carried out more^an 1 lot (25 wafers), it turned out that it is in the inclination for tfienumber of foreign 
* matters mix^d in the BSTTilm to increase. Then, whenev^ it formed 25 wafers, cleaning by DPM was 
carried out in the following procedure. First, after^the l oad lock eq uipment whose wafer 12 which 
formed membranes is not illustrated drew out, the inside of a chamber Xl^was exhauste ci. Moreover, the 
heating conditiQns,oniek ers 13 and 22 made a holder 11 S^ a chamber 1 L and temperature of piping 1 10 
and 21 the same temperature as the tim e of membrane formation by making it the same as the time of 
membrane formation.^ 

[0027] Next, bulb 18v was opened, from 18s of DPM feeders, DPM gas was supplied and the 
conductance bulb 23 adjusted displacement like the time of membrane f(nmatij)n. Thereby, Ba, Sr, and 
Ti which are contained in an unnecessarjidepositreag^with DP^,,andjsn grate the organic complex es 
^Ba (DPM)2, Sr (DP^)2, and TiO (DPM)2 with cqmpai^tivelyjiighjiapor^i^^ In the gas of beta 
diketone^yst^ as DPM, keto form and the enol form which is easy to e mk a proto n^re 
reversiblymten^^^ like drawing^ . It is thought that metal s^ such as a protoiTot an e n^Tf orm, Ba, 
and Sr, permute a complex-ized reaction, and it progresses, these compounds are exh austed with an 
.exhausteiL^ - it was alike rattlingly and the unnecessary deposit jyas cleaned nio rel This gas cleaning 
was carnedo ut for 90 minnte R 

[0028] When the gas in the chamber 1 1 at the time of cleaning was measured with the maiss 
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spectroscope 25 and the cleaning reaction was measured, as shown in drawing 3 , Ba2+ ion was checked 
after supply initiation of DPM gas. From this, Ba in an unnecessary deposit was gasified bvt he abgv e- 
mentionedjsaction, and it was checked that cleaning is advancing. Moreover, aRef60^i]^sLhatr 
passed since cleaning initiation^in^pite of havi ng continued supp l y of DPM^s. the ion peak intensity 
of Ba2+ ion was set to this level supply b efore of pgM gas, and it has bee n checked th at cleaning had 
.been^ompletgc 

^jNioreover, since it was thought in an unnecessary deposit that a part of Ba, Sr, and Ti [ at least ] 
jasLaS-grj^xide, artificers cleaned, after performing the reduc ^on process beforehand, in o rder to speed 
up advance opcJ^anjng. In this case, first, Jbefore^assi^^ 

supplied to H2 plasma room 20p, H radical was generated, and this H radical was drawn in the chamber 
11 . H radical and the unnec essar y deposit were made to react by tli is^and the oxide in an unnecessary 
deg^itwasj:^tu^ After that, making it the same as the time^fme mbrane formation, the temperature 
ot^Eel3©cJI\the temperature of a cha mber 1 1 , and the temperatu re ot piping 1 10 and 21 su pplied 
DPM gas like the abovej-mentioned cleani^ ^ and while the conductance bulb 23 adjusted 

displacement, they cleaned. This g ^cleaning was carried out for 3(niTmutgs:— 

[0030] When the gas in the chamber 1 1 at the time of cleaning was similarly measured with the mass 
spectroscope 25, the cleaning reaction was measured and a reduction process was given as shown in 
firQAx/jnp ^ , it has checked that the ion peak intensity of B^ ion became higher tha n the case where a 
reduction process is not performed, and cleanin^jiad ended it in about 1 5 minutes. Therefore, h beca me 
^erfonning a r eduction process th at cleamng Hmeamount ca n be shortened. ' 
it takes into consideration that cleaning has been pertbrmed by these two cleaning approaches, 
respectively, DPM which i sjjeta diketone system will react with Ba, Sr, Ti^BaH, S rH and TiH, or BaO, 
SrO and TiO, and it will belhought^thaTiia (UFM)2, Sr (DPM)27anaTTO (DPMj?are generated. 
[0032] Moreove r, as the cleani ng approach, after returning, the approach of carrying out DPM gas 
^ supply \vas adop_te d, it was made to clean jr>eyery membrfinft fog nation 1 loti25 wafers / 1 lot), and 
y transition of the number of foreign matters on a repeat deedand the wafer 12-in the m gan time w_a s^ 
m easured for a series^ f processes of membr^e formation and cleanin g by 20 l ots. The result is shown 
in' diyawing 4 . Drawing 4^ows that transition of the nimiber of foreign matters is low stable. Moreover, 
it also tur^^ut that the number of foreign matters becomes low relatively for ev ery^cleanS g. To be able 
to control generating of a fore ign matter by cleaning is j msidered by these. ^ 
[0033] Therefor e, in case the capacitor which uses the BST film as a dielectric film is formed with a 
high degree of integration on a wafer 12, by using the membrane formation / cleaning approach of the 
gestalt this operation, the short-circuit and open circuit by the foreign matter can be presented, and a 
capacitor with a high accumulation consistency can be formed by the high ^ield. 
[0034] Sin ce the cleaning by DPM of the gestalt of this operation performs in the state of the same 
heating^aaiK^^ 

takes can j^esRortenea^J. Moreover, since there is no temp erature change , there is also ^a dvantage tha t" 
thermal stress can protect degradation of the components of a holder 1 13 or chamber 11 grad e. 
Moreover, as a result of carrying out visual observationof the surf^gTjfmetal^^fe^ 
performing^O^leanirigs, the cleaning which does not generate an equipment damage is possible by not 
seeing corrosion etc. but using this cleaning approach. ' 

addition, with the gestalt of tWrGperationT although BST was used as a membrane formation 
rane type, even if it uses electrode materials, such as film containing at least one or more alkaline 
.gtaljilmji^^ Zr, Bi, and at least one or more Hf(s) or a p latinum group (Ru, Rh, Pd, 

^ Pt), andRe, Au, the same effectivenes s is acquire d. ^"""^ 

'oreover, although DPM was used as cleaning gas in this example HFAC 
xafluoroacetylacetone), TFA (Trifluoroacetylacetone) and Acetylacetone which is R1=R2=CH3 of 
drawing 2 , Heptafluorodimethyloctanedionate which are R1==C (CH3)3 of drawing 2 , and 
R2=CF2CF2CF3, R1=CH3 of d raw i n g 2 , and Benzoylacetone which is R2=C6H5, The same 
effectiveness is acquired even if it uses othgr^ta diketone system gas and cyclopentadienyl system gas 
(C5H5 or C5(CH3) 5), such as DibenzoylmetfianSe whicli is R1=R2=C6H5 of drawing 2 , as cleaning 
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gas. 

[0037] Moreover, with the gestalt of this operation, although H2 plasma was used as a reducing agent, 
H2S, N2H2, hydrogen halide, a hydrocarbon, etc. may be used as a type ofgasjvhi^ generates H 
radical. Moreover, effectivehess with the same said of CO wKicEcane5(fi^t O atonTis acquired from 
the oxide of Ba, Sr, and Ti. 

[0038] Moreover, mjhi^e^^^ although the CVD system was used aijhe equi pment of a heat CVD 
method, ^CWD methoJ^^io^ to this an3TcleanIn |jfiihct ion can be given by arranging the 

same cleanmg gasl^^Iy^^stem^ H radical supply system also about plasma-CVD equipments, such 
as an parallel monotoiiousmHhod,a^ ICP method, and an ECR method. MorebverClrTcasel! returns in 
the case of plasma-CVD equipment, it is also possible to make it the configuration which returns by 
generating the directplasma^ithin a chajn^r. In that case, it can also be made the configuration which 
is not equipped vvdth HlQical supply system. 

[0039] In addition, since it is the same as a CVD system, an unnecessary deposit is removable in that an 
unnecessary deposit adheres to the interiorj^ven if it is equipment which forms membranes'b3rvacilum 
evaporationo or the^sgatter, although considered as the^onfi^ratibn which equips with a cleaning 
function the equipmentwhicH forms membranes ^j^eCV with the gestalt of thi s oper ation^ 

like an above-mentioned^CVP;syst by equipping vacuum-eva^^ibno equipmem^d a sputtering 
system with equipments for reduction, such as a DPM feeder and H radical supplyTlt is also possible to 
make it the configuration which returns by generating the direct plasma^ith equipment in the case of a 
sputtering system. 

[0040] Moreover, in this example, although the heatgrtempg mture at the time of cleam ng, chamber ^ 
temp erature , and piping temperature are the same asJli£lms2[jS^ to raise y 

KURININGURETO further, temperature control may be perfonpeo T U 
[0041] In addition, in tGTcVD system of drawing 1 . the thing of a configuration of storing DPM in the 
state ofgas, and sending out can be used for a DPM feeder, and also the equipment of a configuration of 
sending oyt, after making DPM of a liquid gasify can also be used for it. 

[0042] (Gestalt 2 of operation) Below, the pattern formation and the cleaning approach using the dry 
etching systemmid this equipment of the sheet processing mold equipped with the cleaning function are 
explained as a gestalt of the 2nd operation. 

[0043] The reactor section which performs an etching reaction consists of a wafer installation electrode 

^53 fo r installin g the bell jar 51 made from a quartz , the flange SZmade from SUS, and a wafer J2. The 

r^^^wafw-iifttaHatrun elecu-odeJS^ is equipped with" the ele ctrostatic adsorption device and the controlling 
\ mechanism of wafer temperature. 

J [0044] Moreover, in order to perform^jasijiisdi^i^ has the 2.45GHz microwa ve oscillator 54, 

and a microwave waveguiSe 55 and'a solenoid coil 56rfhe ECR plasma is generated by the magnetic 
field formed with this coil 56. The wafer installation electrode 53 serves as the electrode for impressing 

the bias voltage for drawing ion. 

[0045] In a flange 52, 57s of HBr feeders and CH4 which supply HBr, CH4, and N2 which are etching 
gas through gas supply pipinjg and a bulb, respectively 58s of feeders, 59s of N2 feeders, 60s of DPM 
feeders which supply DPM which is gas for cleaning, and 61s of H2 feeders which supply H2 for H 
VJ^dicai generating are connected through Bulbs 57v, 58v, 59v, 60v, and 61s, respectively. 
/?) VSy [0046] Moreover, the exhauster ^ for controll ing the pre ssure of the bell jar 5 1 interior i§.£ Qnnected to 
"(y^ / the flangg^S^tihroughjt^^ arrangement and the"^nd uctanc ^ulb 627 ^ ' 

^ [0047] Moreover, the masTspectroscope (QMS) 64 for observing^ the^ercentage of completion of a 
cleaning reaction is connected_t o the flanfie^2. Amass spectroscope 64^an grasp aging of a resultant 
yield by incorporating the reaction generatio n gas under cleaning to a iMss sp ectroscopy 64, 
[0048] The process which uses thejd[iaLe tchin"g^st em ot dig ^ ng J a nd carries out patterning of the 
BST film^onj^j^ ^er 12 nexl^i s explain ed. "~ " 

V [0049] Evacuation of the inside of a^bel ljar 51 is carr ied out with an exhauster 63, the wafer 12 with 
which patterni ng olf the resist was cameH^out on_tTieT^5!TlTrr ni s laid on a nelectrode_^ according to a 




^^^^ifV non-illustrated load lock mechanism, and temperature control of thejwaferJ2js carried out to 20 
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^Je^ees^C. Then, Bulbs 57v, 58v, and 59v were opened, while passing HBr, CH4, and N2 gas, the field ^ 
was^generated with the coil 56 and the ECR^plasma-w as generated, and it etched> At this time, 
displacement was controlled by the coIvi^c^ancebl^l^^ become a desired pressute. After etching, the \ 
non-illustrated load lock mechanism drew out the wafer 12, and the inside o f aJ^filLi ar wa/e>3i^ ^a7 
And another wafer 12 was carried on the electrode 53, and it etched simijarly. ThusTit etches to twoor /| 
more wafers 1 2 onelfter another, without opening ?belJLi;^5L, j 
[0050] Thus, if repeat etching is performed, a by-product occurs by the reaction of the etche^jmonthe^ 
resist film, and etching gas, and it will adhere to bell jar 51 wa ll etc., and will serve as an tinn ecess^ 
deposit. These separate and fall or serve as a foreign matter by gas flow which can wind up and adheres 
to the pattern on a waf er 12. Therefore, it becomes the cause which causes defects, such as short -circuit 
and an open circuit, in the capacitor formed on a wafer12 JVToreover, with dep as jfying from an 
unnecessary deposit, the partial pressure of gas in a bell jar sT^hang es^andthe etching reaction for 
every wafer becomes unstable. Then, eqmpme nt is clea ned for every pro cessing of several wafers in 
<prder to ppsxg nt these pr 66fems. 
Ar^0051] Hereafter, the cleaning approach of the etching system of drawing 5 is explained. 
/\[p052] In the etching system of the gestalt of this operation, sincejt tu rned out that i t is in the jnclinatiqn 
Tor the number of foreign matters on the EST film to increase when continuationlnembrane formation^ 
was carried out more than 2 lots (50 wafers), whenever it etched 50 wafers, cleaning by DPM was 
carried out in the same proceSurg ^s the gestalt of the I stop^iatian. First, after the load lock equipment 
whose etched wafer H is not illustra ted drew o ut, the inside of a bell ja rS^l was exhausted/T emperature 
of the wafer installntin n electrode 53 was made the same as the time^ etching , ^ulb 60v was_o^ened, 
from 60s of DPM feeders, DPM gas was supplied andlhe^caiiduct^c£bu^^ displacement 
like the time of etching. This gas cleaning was carried out for,90jninut^s. 

[0053] When the gais in the bell jar 51 at the time of cleaning was measured with the mass spectroscope 
64 and the cleaning reaction was measured, as shown in drawing 6 , after starting supply of DPM gas, 
Ba2+ ion w as chec ked, and it was checked that cle^iingjs advancing. Moreover, it has been checked 
that cleaning had been^m pleted after 60-minute^pro^^ initiati c^n. 
[0054] Moreover, likeSiegestah of the 1st operation, since advance of cleaning is sped up, it can also be 
made the cleaning approach which cleans after performing a reduction process beforehand. In this case, 
before supplying DPM p as, H radical was generated in the be ll jar 51 b y opening bulb^v, generating a 
field for^2 gas fi^om a sink anS^ coil 56^and generating tlieECR pjasih a. Thereby, the unnecessary 
deposition film was made tol^eacl with H radical, and the unnecessary deposition film was returned. 
DPM gas was supplied afterjhat, making temperature of the wafer installation el ectrod£J3-the same as 
t|^ j ime^gf etching, and while the conductance bulb 62 adjusted displacement, it cleanedfThis gas 
cleSiung was carrted out for 30 minutes. 

[0055] When the gas in the chamber 1 1 at the time of cleaning was similarly measured with the mass 
spectroscope 25, the cleaning reaction was measured and a reduction process was given as shown in 
drawing 3 , it has checked that the ion peak intensity of Ba2+ ion became higher than the case where a 
reduction process is not performed, and cleaning had ended it in about 15 minutes. Therefore, it became 
clear by performing a reduction jaiQ^gss lhat cl eanipg timp; pninn«t can be shortened. 
[0056] Moreover, as the cleaning approach, after^tuming, the approach of carrying out DPM gas 
supply was adopted, it was made to clean to ev ei^etehing 2 lg L(25 wafers / Hot), anHlransition of the 
number of foreign matters on a repeat deed and the wafer 12Jnthemea5itime was measured for a series 
of processes of etching cleaning by 40 lots. The resuh is shown m drawing 7 . Drawing 7 shows that 
transition of the number of foreign maHers is low stable. To be able to coriBWl generating of a foreign^ 
matter by cleaning is considered byjthessu 

[0057] Therefore, in case the capatitor which uses the BST film as adielect ric film is formed wi th a 
high degree of integration on a wafer 12, by using the etc hing clem iin g appr oach of the gestalt tliis 
operation, the short-circuit and open circuit by the foreign matter ^c5Trte prevente and a capacitor with 
a high accumulatioh consi^ncy can be formed by the high yieldT""^^ "^^■^^ 
[0058] Since the cleaning by DPM of the gestalt of this operation performs in the state of the same 
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heating_ as the time of etching, there is [ an advantage that the time a mount which clemii ng takes can be 
shortenecrj. Moreover, since there is no te mperature chan ge, there is also an adv antage that then naj 
stress can pr otect degradation of the wafer earth electrode 5 3 and the componehtsWbell jar STgrade. 
Moreover, as a result o f carrying out visual observation of the surface of metal of equipment after 
performing 20 cleaningsTthe cleaning which does not generate an equ ipment damage is possible by 
having not i^een corrosion etc. 

[0059] In addition, with the gestalt of this operation, although the BST film was used as a candidate for 
etching, even if it uses electrode materials, such as film containing at least one or more alkaline earth 
metal, film containing Pb, Zr, Bi, and at least one or more Hf(s) or a platinum group (RuJ Rh, Pd, Os, Ir, 
Pt), and Re, Au, the same effectiveness is acquired. 

[0060] Moreover , beta diketo ne syste m gas stated not onl y with DPM but with the gestalt of the 1st 
operation as cleaningjas _andThe"ga s of a cyclopentadienyl system can be used. N f oreover, a reducing 
agent may also use H2S^>J2H2, hydrogen halide, a hydroc^ion^l^tcrM with the 

same said of CO^ which can extract O atom is acquired from the Qxidejof^^ Ti. 
[0061] (Gestah 3 of operation) Below, the manufacture approach of a semiconductor device is explained 
as a gestalt of the 3rd ojgeration. This semiconductor device is DRAM which carried the memoi^^jciell of 
stacked capacitor structure in the upper part of MOSFET for memory cell selection like drawin g 2 . A 
memory cell consists of RuO(s)2 whose lower electrode layers 92 and up electrode layers 94 of a 
capacitor are conductive metallic oxide, and the dielectric film 93 is constituted by TiO(Ba, Sr) 3 
(Following BST is called) of a ferroelectric ingredient. ^ 

[0062] The configuration of the semiconductor device of the gestalt of this operation is explained using 
drawin g 9 . A well 2 is formed in the top face of p mold single crystal silicon substrate 1 p molds, and 
the component iformation field 91 is established in it by dividing a part of well 2 p mold by p mold 
channel stopper layer 5. The source and the drain field 8 of a n-type semiconductor are formed in the 
component formation field 91. The gate electrode 6 with which the perimeter was moreover surrounded 
by the silicon oxide layer 3 is arranged. These constitute MOSFET. In addition, the gate electrode serves 
as the word line of a memory cell. 

[0063] The lower electrode layer 92 of a memory cell is arranggdso that it jnay tou ch on th is MOSFET 
at either the source or the drain field 8. On the lower electrodHa^^er^JTl^^ of a dielectric 
film 93 and the up electrode layer 94 is carried out. These constitute the memory cell of stacked 
capacitor structure. 

[0064] On the up electrode layer 94, the laminating of the oxidation silicone film 95, the BPSG (Boron- 
doped Phospho Silicate Glass) film 96, and the bit line 97 is carried out. The bit line 97 touches either 
the source or the drain field 8 through the conductor 98. 

[0065] Below, the manufacture approach of the semiconductor device of drawing 9 is explained, first, p 
moid single crystal silicon substrate 1 - an ion implantation and LOCOS - law, a CVD method, a 
spatter, the etching method, etc. - p mold - a well, p mold channel stopper layer 5, the source and the 
drain field 8, the silicon oxide layer 3, and the gate electrode 6 are formed, the dry etching after forming 
Ru02 film which uses a magnetron RP sputtering system and turns into the lower electrode layer 92 
next - Ru02 film ~ patterning ~ carrying out - the lower electrode layer 92 - having formed . 
[0066] The BST film is formed by the membrane formation approach explained with the gestalt of the 
1st operation using the CVD system of dr awin g 1 of the gestah of the 1st operation on this lower 
electrode layer 92. Patterning of the BST film is carried out by the etching approach which explained 
this BST film with the gestalt of the 2nd operation using the etching system of drawing 5 of the gestalt 
of the 2nd operation, and a dielectric film 93 is formed. Besides, patterning of the Ru02 film is formed 
and carried out like the lower electrode layer 92, and the up electrode layer 92 is formed. 
[0067] then, the oxidation silicone film 95 - the BPSG film 96 - membrane formation and patterning - 
carrying out ~ a conductor - the section 97 was embedded by W film and the bit line 97 was formed by 
forming and carrying out patteming of the W film further. 

[0068] In addition, in the manufacture approach of this semiconductor device, when forming and etching 
tfie dielectric film 93 which consists of BST, it cleaned periodically by the approach which explained the 
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CVD system and the etching system with the gestalt of the 1st and the 2nd operation by DPM gas, and 
the unnecessary deposit was removed. 

[0069] Thus, by the manufacture approach of the semiconductor device of the gestah this operation, 
since cleaning of membrane formation equipment and an etching system was performed, the number of 
foreign matters mixed in a dielectric film 93 can be decreased sharply. Thereby, by the manufacture 
approach of the semiconductor device of the gestalt this operation, short-circuit and an open circuit of 
the capacitor of the semiconductor device of drawin g 9 were able to be prevented, and the high yield 
was able to be realized. 

[0070] Moreover, since the unnecessary deposit containing Ru accumulates also about the sputtering 
system and dry etching system which form the lower part and the up electrode layers 92 and 94 of 
Ru02, the unnecessary deposit containing Ru can be cleaned by attaching the supply system which 
supplies beta diketone system gas and cyclopentadienyl system gas, and the equipment for reduction as 
well as the equipment of the gestalt of the 1st and the 2nd operation. Since the number of foreign matters 
mixed also about the lower part and the up electrode layers 92 and 94 can be reduced by this, short- 
circuit and an open circuit of a capacitor can be prevented still more effectively, and the further high 
yield can be realized. 

[0071] In addition, although the BST film was used as a dielectric film 93 and Ru02 film was used as 
the lower part and up electrode layers 92 and 94 with the gestalt of the 3rd operation Not only as these 
ingredients but as a dielectric film 93, ferroelectrics, such as a dielectric of Ta205 grade, PZT [(Pb, Zr) 
Ti03], BST [(Ba, Sr) Ti03], STO [SrTi03], and SBT [SrBixTayOz], etc. can be used. Moreover, Pt, 
Ru, and Ir of a platinum group can be used as an ingredient of electrode layers 92 and 94. Also when 
using these ingredients, those membrane formation and etching systems can be cleaned as mentioned 
above. Thereby, the manufacture effectiveness of a semiconductor device can be raised. 
[0072] Moreover, since these cleaning approaches do not need to open equipment, its operating ratio of 
equipment can improve and they can acquire the big effectiveness of the improvement in manufacture 
effectiveness for a semiconductor device especially at the time of mass production. 
[0073] Moreover, although the gestalt of the 3rd operation described how to manufacture the 
semiconductor device containing a capacitor Also about the manufacture approaches, such as a 
semiconductor device using not only a semiconductor device but high dielectric constant ingredients, 
such as BST, as insulator layers, such as gate dielectric film, and a circuit apparatus using a platinum 
group as an electrode In that an xmnecessary deposit accumulates, since it is the same, it can clean as a 
part of production process like the gestalt of the 3rd operation of a ****. 
[0074] 

[Effect of the Invention] As mentioned above, according to this invention, the cleaning approach for 
cleaning the interior of the equipment which forms or etches the ingredient containing an alkaline earth 
metal can be offered. 
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precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, high integration is demanded from the semiconductor 
memory equipment using capacitors, such as DRAM (Dynamic Random Access Memory) and FeRAM 
(Ferroelectric Random Access Memory), or the memory mixed loading LSI. A capacitor needs to 
decrease the area occupied on a substrate, without decreasing the electrostatic capacity C of the 
capacitor expressed with C=epsilon OepsilonS/d (however, the epsilonO:dielectric constant of vacuum, 
the specific inductive capacity of epsilonrdielectric, Srelectrode-surface product, d: dielectric thickness), 
in order to realize high integration. Therefore, making the configuration of a capacitor into the spacial 
configuration called a trench mold and a stack mold conventionally, making dielectric thickness d small, 
etc. are proposed. 

[0003] However, while a production process becomes complicated since it is necessary with 
improvement in a degree of integration to make it more complicated solidification structure when 
integrating a capacitor highly by making it a spacial configuration, the margin of thin film formation or 
pattern formation also becomes narrower. For this reason, when manufacture effectiveness is taken into 
consideration, there is a limit in usable solidification structure. Moreover, since it becomes easy to 
produce current leak so that the dielectric thickness d becomes thin when integrating a capacitor highly 
by making dielectric thickness d thin, it is difficult to make the above thin to some extent from a 
viewpoint of utilization. 

[0004] So, recently, new dielectric materials with high specific inductive capacity epsilon are expected 
for high integration of the further capacitor. Current and specific inductive capacity epsilon are 
examined for ferroelectrics, such as a dielectric of Ta205 grade, PZT [(Pb, Zr) Ti03], BST [(Ba, Sr) 
Ti03], STO [SrTi03], and SBT [SrBixTayOz], etc. as high dielectric materials. In order for oxygen to 
escape fi-om these dielectric materials at the time of heat treatment, even if it oxidizes, it is necessary to 
use the conductor which does not oxidize easily, or the existing conductive matter as an electrode 
material. Since it is such, Pt, Ru and Ir of a platinum group, and Ru02 grade attract attention as an 
electrode material. In order to manufacture a capacitor with these dielectric materials and electrode 
materials, it is studied that the coverage in a detailed clearance or the level difference section performs 
membrane formation and etching by the good CVD method and.the dry etching approach using the 
plasma. 

[0005] Generally, in a CVD system, the by-product of a membrane formation reaction adheres to 
equipment walls, piping walls, etc. other than on a wafer, and an etching resultant adheres to an 
equipment wall also with a dry etching system. These affixes will remain as unnecessary deposition 
film, this unnecessary deposition film - many - by repeating processing for several wafers, stress is 
produced by the diiBference in a coefficient of thermal expansion with the increase of thickness, and a 
substrate etc., and it separates and falls, and becomes the cause of a foreign matter. Therefore, in order 
to raise the yield, it is necessary to remove the unnecessary deposition film. There is cleaning removed 
by gas or the plasma, without carrying out wet washing and atmospheric-air disconnection which carry 
out atmospheric-air disconnection of the equipment, and are washed wdth a solvent or a drug solution as 
the removal approach of the unnecessary deposition film. In order that wet washing may carry out 
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atmospheric-air disconnection, the stop time of equipment becomes long, but since cleaning is not 
accompanied by atmospheric-air disconnection, it can remove the unnecessary deposition film in a short 
time farther than wet washing. 

[0006] For example, supply the halogen system gas of C1F3 and NFS grade in equipment, it is made to 
react with an unnecessary deposit using heat or the plasma as an approach of cleaning the unnecessary 
deposit of the CVD system which forms the ingredient of W, Si, and Si3N4 grade, and the cleaning 
approach which generates and exhausts the high halogenation compound of vapor pressure is proposed 
by JP,1-92385,A, JP,4- 155827, A, JP,4-181734A JP,7-78808,A, etc. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] the membrane formation means for forming the film containing alkaline earth metal on a 
substrate and It is the cleaning approach of semiconductor fabrication machines and equipment 
equipped with at least one side of the etching means for etching the film containing the alkaline earth 
metal on a substrate. The cleaning approach of the semiconductor fabrication machines and equipment 
characterized by including a complex chemically-modified [ which exhausts the gas which introduced 
the gas which makes said alkaline earth metal complex-ize in said semiconductor fabrication machines 
and equipment, was made to complex-ize said alkaline earth metal in the xmnecessary deposit in said 
equipment, and was generated ] degree. 

[Claim 2] On a substrate, Ru, Rh, Pd, Os, Ir, Pt, Re, Au, Pb, The membrane formation means for 
forming the film containing at least one element in Zr, Ti, Hf, and Bi, And it is the cleaning approach of 
semiconductor fabrication machines and equipment equipped with at least one side of the etching means 
for etching said film on said substrate. The cleaning approach of the semiconductor fabrication machines 
and equipment characterized by including a complex chemically-modified [ which exhausts the gas 
which introduced the gas which makes said element complex-ize in said semiconductor fabrication 
machines and equipment, was made to complex-ize said element in the unnecessary deposit in said 
equipment, and was generated ] degree. 

[Claim 3] It is the cleaning approach of the semiconductor fabrication machines and equipment 
characterized by including the process to which said cleaning process returns said unnecessary deposit 
before a complex chemically-modified [ said ] degree in the manufacture approach of a semiconductor 
device according to claim 1 or 2. 

[Claim 4] The cleaning approach of the semiconductor fabrication machines and equipment 
characterized by using the thing containing either [ at least ] beta diketone system gas or 
cyclopentadienyl system gas as said gas in the manufacture approach of a semiconductor device 
according to claim 1, 2, or 3. 

[Claim 5] A vacuu m housin g, the substrate attachin g part arranged inl ai d vacuum h ousing, and a 
processing meanTto"processjthe^ub^^ cleaning 
means for r^ noving the unnecessary depo sit deposited in said vacuum housin g. Said processing means 
The membraHe formation means tor tormfflgtfie film containing alkaline earth metal on the subktrate^ 
which said substrate attaching partji^llls. It has at least one side of the etching means for etching the 
film containing the alkaline earth metal on the substrate which said substrate attaching part holds.'Tthd 
said cleaning means The manufacturing installation of the semiconductor device characterize31by having 
ajneans to introduce the gas which makes sa id alkaline earth metal contained in said unnecessary 
deposit complex-ize in said vacuum housing. 

[Claim 6] A vacuum housing, the substrate atta cMng part arranged in said vacuum housing, and a 
processing means^oprocess whi c^^saia^ubstrate attaching part holds, It has a cleaning 

means fonremo^ngl^^ Hepp^itHftpig^ m gaiH vacuum housing. Said processing means 

On the substrate whicFsaidsubstrate attaching part holds, Ru, Rh, Pd, Os, Ir, The membrane formation 
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means for forming the film containing at least one element in Pt, Re, Au, Pb, Zr, Ti, Hf, and Bi, It has at 
least one side of the etching means for etching said film on the substrate which said substrate attaching 
part holds. And said clea ning mean s The manufacturing installation of the semiconductor device 
characterized by having a means to mtroduce the gas which makes said element cofltainedin said 
unnecessary deposit complej^o^^ 
[Claim 7] It is the manufacturing installation of the semiconductor device characterized byjiaving a 
reduction means for said cleaning means retunung^aid unnecessary deposit in the manufacturing 

installation of a semiconductor devicTaccoHing. to claim 5 ot6. — ' 

[Claim 8] It is the manufacturing installation of the semiconductor device characterized by said gas 

containing either [ at least ] bgta diketon e system gas or cvclopen tadienyjjsy^^^ in the . 

manufacturing installation ofaseilticoflauctor device accordingTo claim576, or 7. 

[Claim 9] It is the manufacture approach of the semiconductor device equipped with the film containing 

alkaline earth metal on a substrate. The process which etche s said film into a desired pattern usin^i he 

process or etching sy stepi>whicbiQ^ film which contains said_dkalineemthji^^ 

substrate using membrane formation equipment, It is the manufacture approach of the semiconductor 

device which has the process which cleans the unneg^ssar y depo sjUn sa[d membrane fonnationy-- — ' 

equipment or the equipment of an etching system, and is characterized by saj^le ^^ pmc ess 

including the process removed by making the alkaline earth metal in said unnecessary deposit complex- 

ize. ~ ' ^ 

[Claim 10] On a substrate, Ru, Rh, Pd, Os, Ir, Pt, Re, Au, Pb, It is the manufacture approach of a 
semiconductor device equjf^d with the film containing at least one element in Zr, Ti, Hf, and Bi. The 
process which etches^aid^fil^ into a desired pattern using the process or etching system which forms 
said film on a su^stmte using meiabrane formation equipment. It is the manufacture approach of the 
semiconductor device^wliich has the process which cleans jhe unnecessary depo sit in said membrane 
formation equipment or the equipmenflSfah etching systemTand is characterize^by said cleaning 
process including the process removed by making said element in said unnecessary deposit complex-ize. 

[Claim 11] It is the manufacture approach of the semiconductor device characterized by including a 
complex chemically-modified [ which exhausts as a gas the product which said cleaning process 
introduced the gas for said complex-izing in the manufacture approach of a semiconductor device 
according to claim 9 or 10, and was produced by said complex-ization ] degree. 
[Claim 12] It is the manufacture approach of the semiconductor device characterized by including the 
process to which said cleaning process returns said unnecessary deposit before a complex chemically- 
modified [ said ] degree in the manufacture approach of a semiconductor device according to claim 9, 
10, or 11. 

[Claim 13] The manufacture approach of the semiconductor device characterized by using the thing 
containing either [ at least ] beta diketone ^stem gas^OT cydopetUadienyl-system gas as said gas in the 
manufacture approach of a semiconductor device according to claim 11. 
[Claim 14] The film which contains said alkaline earth metal in the manufacture approach of a 
semiconductor device according to claim 9 is the manufacture approach of the semiconductor device 
characterized by being the dielectric film of the capacitor of said semiconductor device. 
[Claim 1 5] The cleaning ingredienUA^h is a cleanin g ingred ient for clg ^ing the unne cessary deposit 
inside the manufacturing installatioiror i semiconductor device, aii3Tscharacterized bymcni3mgeither 
[ at least 1 beta diketone s ystem ^ as onib c cyQlope ntadienyl svstem gas. - — 

[Claim 16] The cleaning ingredient characterized by being a cleaning ingredient for cleaning the 
unnecessary deposit inside the manufacturing installation of a semiconductor device, and being the 
ingredient made to generate either [ at least ] beta diketone system gas or the cyclopentadienyl system 
gas. 

[Translation done.] 
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the alkaline-earth metal in unuanted deposits in the 
device 1 1 are made into a complex, and produced gas is 
discharged from an exhausting device 24. As the gas for 
complexing, gas containing p diketone gas and 
cyclopentadiene gas is used. 
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